SUMMARY A previously described difference in newborn blood phenylalanine concentrations between those living in urban and non-urban areas in the south west 
In 1970 data from phenylketonuria screening blood samples of infants within the area of the South Western Regional Health Authority (comprising the counties of Avon, Cornwall, Devon, Gloucester, and Somerset) were analysed to determine factors influencing blood phenylalanine in the newborn period.1 Predictable effects of birthweight and age were found, but rather unexpectedly, babies living in urban areas had a significantly higher blood phenylalanine concentration than those in rural areas. Infant feeding varies throughout the region and we postulated that the consequent variation in protein intake might explain geographical differences in blood phenylalanine concentrations.
For a period of one year from February 1979, a second survey was undertaken to examine the influence on newborn blood phenylalanine, of feeding different types of milk and whether the apparent effect of the place of abode could be due to differences in feeding practice. Blood Figure) . Because of the known association between blood levels of phenylalanine and tyrosine and birthweight, the distribution of birthweight by area and community was compared in both boys and girls, but no differences were found. There are no large urban communities in Somerset or Cornwall. Considering medium and small urban, and rural communities only, in each of the five counties, an analysis of variance showed no statistically significant difference in mean phenylalanine between the three types of community in Somerset, Devon, and Cornwall. There were minor differences (P<0.05) in the three types of community in Avon and Gloucestershire but no consistent pattern emerged. For further analysis, the figures for these three types of community have been combined, and will henceforward be referred to as 'non-urban communities'. There is a difference (P<0 .001) in the mean levels of phenylalanine in non-urban communities of the five counties, with higher levels in Somerset and Avon, and the lowest in Cornwall (Table 1) . There is no statistically significant difference between the mean levels in large urban communities in the three relevant counties. There is, however, a statistically significant difference between large urban and non-urban districts in each of these counties (P<0.01), which is highly significant when the results are combined (P <0 * 001).
Mean tyrosine values in breast fed babies were also Conversion SI to traditional units-phenylalanine: 1 .mol/116-52 mg/lOOml; tyrosine: 1 .mol/lstl *11 mg/100 ml.
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Babies fed each brand of artificial milk, except Baby Milk +, showed essentially the same difference in mean phenylalanine and mean tyrosine concentrations between large urban and non-urban communities as the breast fed infants. SMA Gold Cap was the most widely used formula feed, given to 57 % of the wholly bottle fed babies; in these babies there were significant differences in mean phenylalanine and mean tyrosine between communities (P<0.01) but not between counties (Table 2 ).
Infant feeds. In the sample of infants of birthweight 2.5 kg or more, tested on days six to eight, there was a highly significant (P<0.001) overall difference between the mean phenylalanine (but not the mean tyrosine) value of breast fed babies and those wholly bottle fed for 48 hours before testing ( (Table 3) .
Birthweight. Table 4 shows that in breast fed infants phenylalanine and tyrosine are highest in those of low birthweight. Tyrosine levels greater than 450 [±mol/l were found in 56 infants, 17 of whom weighed less than 2 kg at birth. There were 6 cases only with tyrosine levels of 1000 tLmol/l or more and three of these weighed less than 2 kg at birth. The highest level recorded was 1700 V.mol/l.
Discussion
Four reasons for the regional variations in blood spot phenylalanine can be postulated: different feeding practices; artefacts introduced by screening practices which affect the measured blood phenylalanine level; genetic variation in phenylalanine metabolism between communities; and differing environmental factors affecting phenylalanine metabolism. We have obtained some evidence on the first two of these possibilities. The contribution made by the type of feed to regional variations in phenylalanine values has been examined by considering homogeneous feeding groups. The largest of these is the breast feeding group; and in this group regional variations in phenylalanine concentrations persisted. It may be that differences in the quality of breast milk produce these variations. For example, mature breast milk of Bristol mothers was shown to contain more protein than that of mothers from other cities in Great Britain.4 This seems an unlikely explanation, however, because the largest formula milk feeding group (SMA Gold Cap) showed essentially the same differences between large urban and non-urban communities as the breast fed group.
In general the geographical pattern of blood tyrosine concentrations was similar to that found for blood phenylalanine. As both these estimations were obtained from the same blood sample, differences could arise through some artefact, such as variations in method of blood collection, time of collection in relation to feeds, assay technique, or the age of the blood spot. It seems unlikely that geographical differences could arise from the first three of these factors, since their effects would be randomly distributed. When blood spots are kept in the laboratory, however, a reduction in the phenylalanine concentration has been observed over a period of several weeks. Because of this, a small study was undertaken to see whether there was any evidence of undue delay in the processing of blood spots from any particular area or community, which could have a systematic effect on the results. The findings showed no difference in either the distribution or median value of the time lag in processing blood spots between samples from large urban communities and those from all other communities. Taking each community separately, there was no suggestion of a correlation between median time lag and previously observed mean phenylalanine levels.
When the contribution of the type of feed to the phenylalanine and tyrosine concentrations was considered, it was found that bottle fed babies had a higher mean blood phenylalanine value than breast fed babies. The mean value associated with each brand of milk used was higher than that for any group of breast fed infants. There was no difference in the mean blood tyrosine of the two broad categories, (breast fed and bottle fed), but when individual brands of milk were considered, big differences appeared. Baby Milk + and Ostermilk were associated with very high concentrations of blood tyrosine, while the mean for each of the other three brands was lower than that for any geographical group of breast fed babies. Many of the differences in mean phenylalanine, and particularly mean tyrosine values, with type of feed were large in relation to those described for other geographical areas. Thus, although the use of various brands of milk tended to be zoned geographically, this alone could not account for their contribution to the phenylalanine and tyrosine values.
The 1970 screening survey1 and the survey reported in this paper indicate that infant blood phenylalanine is influenced by geographical location, type of feed, and birthweight. The effect of each factor is small, but each may be of practical importance in the operation of a screening programme; firstly, in defining a 'cut off' level above which a repeat blood sample should be taken and, secondly, in considering if it is feasible to detect degrees of mild phenylalaninaemia which may require long term paediatric follow up. The 'cut off' level widely employed since phenylketonuria screening was introduced is 240 ,umol/l and a recent survey from the largest screening centre in England has concluded that this point is still appropriate.5 Our data show that a phenylalanine level of 240 ,umol/l corresponds approximately to the 99* 75th centile, overall. By applying this 'cut off' point universally, however, the recall rate will vary significantly between counties, and also with the type of feed. For example, bottle fed babies in Avon would have a recall rate of 0-5 %, whereas for breast fed babies in Somerset or Cornwall it would be closer to 0 * 15 %. The actual overall repeat rate on the sample of infants described in this paper was 3.3 %, because a lower 'cut off' value was used, but variations around this mean are consistent with the predicted variations in different groups of infants. For example, 4.0 % of infants from large urban communities were recalled, but only 3*0 % from the remainder; 4 
